Top-quark measurements at LHCDb
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LHCDb - important details

Bending plane Muon detector
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Vertex detector

Tracking

LHCb: a general purpose detector instrumented within 2 < 7 < 5
Recorded/Potential luminosity:

-(2011):11 bt /s=T7TeV

-(2012):21 bt /s =8 TeV

- (2015-2017): ~5 ™' /s=13 TeV

- (2020-2030): ~50 fh~! /s =14 TeV
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Why study forward ttbar?
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Why study forward ttbar?
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Why study forward ttbar?
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Why study forward ttbar?

2) g-initiated processes

|gx|/total for top quark pseudorapidity distribution

Production ratio
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Cross section measurements
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Final state selection

Top studies at LHCb proposed here,
arXiv:1103.3747 A. Kagan, J. Kamenik, G. Perez, S. Stone
arXiv:1311.1810 RG (this work)

Have to select realistic final states
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Final state selection

Top studies at LHCb proposed here,
arXiv:1103.3747 A. Kagan, J. Kamenik, G. Perez, S. Stone
arXiv:1311.1810 RG (this work)

single-lepton H —= [T X

di-lepton tt — e:,u:' b.X
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Single-lepton

® generate samples (POWHEG) and match to parton shower (Pythia8176)
e apply realistic cuts: | pT > 20 GeV and b pT > 60 GeV
e apply b-tagging efficiencies: 70% efficiency and 1% mis-tag (non b-jet)

e apply muon efficiencies: 75% (trigger, identification, reconstruction)
\s=7TeV (1fb™)

® apply muon isolation: dR (mu, J/b) >0.5 > 60 T L AL LN S R E B I B R B
ZE’ - i, bp, > 20, 60 GeV — ttbar, stat. 1fb" 1

S S0 Wiets -

7 T€V i) - -- - Whjets :

N 401 B ST, tch E

l—— b T el Zbjets ]

30 a — Zjets E

N events expected of :

2011 - 1 ifb 3 DR 5

10| S =
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Single-lepton

® generate samples (POWHEG) and match to parton shower (Pythia8176)
e apply realistic cuts: | pT > 20 GeV and b pT > 60 GeV

e apply b-tagging efficiencies: 70% efficiency and 1% mis-tag (non b-jet)

e apply muon efficiencies: 75% (trigger, identification, reconstruction)

_ -1
e apply muon isolation: dR (mu, j/b) >0.5 —~ .\,@71.4.Te.vl(5fb.). T

0

N events expected o
2017 - 5ifb 400
2030 - 50 ifb 200

1=1400 |- -
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Di-lepton

apply realistic cuts: mu/e/b pT > 20 GeV

generate samples (POWHEG) and match to parton shower (Pythia8176)

apply b-tagging efficiencies: 90% efficiency and 5% mis-tag (non b-jet)

apply muon efficiencies: 75% (trigger, identification, reconstruction)

\s =14 TeV (5fb™)
1 1 I 1 1 1

e apply muon isolation: dR (mu, j/b) >0.5 —~ 200 — T
= 180 P{e.0)>20 GeV ttbar, 5/50fb™ -
(72] — ’ -
c 160 --- Z—>17*0.05 -
14 T'eV e " " :
> 140 - — - tW =
120 WZ+WW)*0.05 -
pred : T s
100 |~ -
N events expected a E
: 60 - g -
2017 - 5ifb 5 5
40 = —
2030 - 50 ifb 0k E
o LTI
Rhorry Gauld ,Top Quark Physics Day, | 1/08/2014 15



leptonic asymmetries for LHCb
(all at 14 TeV)
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Overview

1 1 do.pp—>th do.pp—>ftX
= — d cos 6
7(a)s = 5 /0 o ( dcos 6 (J_r) d cos >

1 ! d (] d ri 9
55(1) _/ dcos&( (Cle& Ottt (D3, P4) + Crignt Oright (D3 p4)>
0

@ 2 dcost d cos 6
A0t (p4 ; ps) do right (p4 ; p3)
(Cle& dcost F Cright dcost

Phys. Lett. B195(1987) 74 F. Halzen, P. Hoyer, and C. Kim

Nucl. Phys. B327 (1989) 49 P. Nason, S. Dawson, and R. K. Ellis
arXiv:hep-ph/9802268, arXiv:hep-ph/9807420 J.H.Kuhn, G. Rodrigo
... and many others since
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Structure in perturbation theory
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Structure in perturbation theory
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Structure in perturbation theory

_oz ()+oz4 ()Jroz aeaa()Jroz Oy O g (1)+

020°0 {03550 ¢ it ® |

NLO in production and decay (MCFM)
arxXiv:1204.1513 J. Campbell and R. K. Ellis
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Structure in perturbation theory

_a ()—I—Oé4 ()—|—Oé aeaa()Jroz Oy O g (1)+

020°0 {03550 ¢ it ® |

Apply rescaling of couplings and colour factors

NLO in production and decay (MCFM)
arxXiv:1204.1513 J. Campbell and R. K. Ellis
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Single-lepton asymmetry

Al /4'5 an (dam’/dm — dalb/dm)
>

.0

dO‘Hb/dm -+ dO‘l_b/dm

2.0 < n(l,b) < 4.5
pT(l/b) > 20/60 GeV
AR(IE jet) > 0.5

Signal contribution to(numerator)

Computed with NNPDF2.3 NLO as 119 PDFs

N (fb) w=m¢/2| = m¢| = 2my
utt | 41.85 | 30.90 | 24.37
O(a?) | dd | 18.09 | 12.87 | 9.91
ug 1.90 1.22 0.89
dg 0.72 0.45 | 0.34
O(aza.)|Total| 7.05 5.79 | 4.97
Total 69.60 | 51.23 | 40.44
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Single-lepton asymmetry

2.0 < n(l,b) < 4.5

4.5 dal+b/d77 . dgl_b/d
L : gl
Al = /2 dn (da“b ) pr(U/b) > 20/60 GeV
AR(I*,jet) > 0.5

Signal contribution to(denominator)

Computed with various LO/NLO NNPDF2.3 PDFs

D' (fb), 14 TeV
PDF | =m:¢/2|p=m¢|p =2m:| A" (%)
NLO 119| 4626 3012 2742 |1.48 (2)

(
LO 119| 6225 | 4663 | 3586 |1.12 (2)
LO 130 6761 | 4961 | 3752 |1.05 (3)
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Single-lepton asymmetry

2.0 <n(l,b) < 4.5

4.5 dal+b/d77 . dgl_b/d
L : gl
Al = [2 (g | pr(U/b) > 20/60 Gev
AR(I*,jet) > 0.5

pp— (tt— IX), \'s =14 TeV

’6\ 8 [ B B | — 1 T T T ] T T T T
o - p. (/b) >20/60 GeV ]
=< 7TF 20<n(b)<45 E
- m,=173.25 GeV ]
6 Numerator = NNPDF2.3 NLO 119 =
- Denominator = NNPDF2.3 NLO 119 5
SE Denominator = NNPDF2.3 LO 119 -]
- Denominator = NNPDF2.3 LO 130 ]
mulEEEEEEEEE cale envelope —
4 S o
3 =
2B =
1 =
O - I | 11 | | -
2 2.5 3 35 4 45
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Single-lepton asymmetry

2.0 < n(l,b) < 4.5
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What about backgrounds!?

b fdmy — dot T Jdn,
"o /dny + dot b [dn,

Numerator of AI F 14 TeV
- p (I/b) > 20/60 GeV | | -
— 20<n(lb) <45 — ttbar (w=m) -
= Wijets*0.014 =
=5 - - -+ Whjets -
: B ST t-ch -
| L1 R TR R TR TR S B L1 L | 1 ?—'—I'—"F—'T'—'r'i
2 2.5 3 3.5 4 4.5

ﬂ' e

2.0 <n(l,b) < 4.5

pT(l/b) > 20/60 GeV

AR(IE jet) > 0.5

S e — e — t;ﬂ

Fit backgrounds
experimentally:

=4, 1bj, T bb

control channels

—
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What about backgrounds!?

2.0 <n(l,b) < 4.5

4.5 dal+b/dn . dgl_b/d
| _ ! T
Al = [2 dn (d(,m ) pr(U/b) > 20/60 GeV
AR(I* jet) > 0.5

Total A', Vs =14 TeV

g _' P, I(I/bl) > 20/60 GeV | | -
< OBBE 20<n(b)<45 E rﬁ -
016 - | Statistical uncertainty only |
14 B | ' i
| S - 2 137 |
0121 4| Xnotfasym — 19-
0.1 | = H !
0.08 - | | ﬂ
oo Total, 50fb” - \ J
004 — -
= no tt asym.
0.02 = e L
B Sensitivity in bins
2 2.5 3 3.5 4

2.0 <n <4.0
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Di-lepton asymmetry

(doteb (A, > 0) — dote*(A, < 0)) /dA 20 <mle;p,b) < 4.5
oM > — dot€ <
Al = / dA, y A y ' (e, b)) > 20 GeV

AR(IE jet) > 0.5

Signal contribution to(numerator)

Computed with NNPDF2.3 NLO as 119 PDFs

Ny (b)) g =me/2|p = ma|p = 2my
u | 0.889 | 0.659 | 0.490
O(a?) | dd | 0.319 | 0.232 | 0.176
ug | 0.095 | 0.070 | 0.045
dg | 0.031 | 0.021 | 0.013
O(aZae.)|Total| 0.163 | 0.134 | 0.107
Total 1.498 | 1.116 | 0.832
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Di-lepton asymmetry

(do*** (A, > 0) — dot*b(A, < 0)) /dA 2.0 <nle,p,0) < 4.5
Alflb = /dAy y Y y pT(€,,LL, b) < 90 GeV

doreb [dA,
AR(IE jet) > 0.5

Signal contribution to(denominator)

Computed with various LO/NLO NNPDF2.3 PDFs

D%, (fb), 14 TeV
PDF  |u=m¢/2|p=mi|p=2m| A% (%)
NLO 119 1104 89.0 67.4 ‘1.30 (7

)
LO 119 160.7 | 120.7 | 93.3 [0.91 (2)|
LO 130 176.6 | 130.0 | 98.8 |0.85 (1)
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Di-lepton asymmetry

2.0 < nle, u,b) < 4.5
pr(e, 1, b) > 20 GeV

A /dA (dotet (A, > 0) — dotb(A, < 0)) /dA,
o Y dored /dA,,

AR(IE jet) > 0.5

pp— (tte I IX) \@- 14 TeV
|

< 8 I e
32 = (IIb)>20GeV -
—e TE 2.0 < (,[,b) < 4.5 3 e e
- m,=173.25 GeV - r
6E-  Numerator = NNPDF2.3 NLO 119 3 | Statistical uncertainty only
- Denominator = NNPDF2.3 NLO 119 . “ !
S - Denominator = NNPDF2.3LO 119 -~ B i eXpeCt ~6k events
- Denominator = NNPDF2.3 LO 130 .
45 ------- Scale enviope 7 S “ A ~ 1 30%(th60) Q
’F 3| 04 = £1.30%(stat)
7 E — C g
: - not significant..
IE [l
0 - ! T ! -
0 0.5 1 1.5 2 2.5
A,
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Conclusion

e | HCb can measure ttbar cross section

e first of its kind at high pseudorapidity

e (Charge asymmetry measurements possible
® single-lepton channel promising
e experimentally still challenging...

® a background fit in many channels necessary
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Thank you for your attention!
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Feasibility - event yield
Some other channels (loose cuts)
® generate ttbar (POWHEG) and match to parton shower (Pythia8176)
e Duild R = 0.5 anti-kt jets (j)
e truth match parton level b-quarks to jets within dR < 0.5 (b)

e apply loose cuts: I(e,mu) pT >4 GeV and j/b pT > 20 GeV

e apply acceptance cuts: 2.0< |, j/beta<4.5

Data 1fh " 2fb ! 5/50fb "
do(fb) 7 TeV 8 TeV 14 TeV
Ib | 285 4+ 52504 £+ 944366 +£ 663
(| 97 4+ 211|198 £ 352335 + 323)
b | 32 + 6| 65 + 12| 870 + 116
lbbj 10 =+ 2 26 =L 4 487 & 76
l+l_ 44 4+ 9 79 =+ 15 635 == 109
[T17b 19 =+ 4 39 =+ 8 417 =+ 79
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Single-lepton 14 TeV (Ibj)

Vs = 14 TeV (5fb™) s = 14 TeV (5fb™)

’-'_\6‘ [ 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 i /} 500 _ I I 1 1 1 1 I 1 L
1400 —  wj - T i
0wl b, >20.60GeV _ ypar g0t = f uhbp>20,00GeV o sisomt
§ 1200 = Wiets . § 200 - Wiets _‘
o - - ==+ Wbjets i O . - ==+ Wbjets i
= 1000 B ST, tch E = T ]
B . 7] 300 — —
300 :_ """ ijetS _: : :
- — Zjets . _ ]
600 [~ ] 200 —
a0 - : :
EEEETY i 100 —
2000 77T temmmee . — Z i
0 T T oy cctctctate TP - o -
2 2.5 3 3.5 4
M (L)
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LHCDb b-taggin

3

100

O
O

Rejection (%)
&

(o
~J

96

95

94

93

92

91

90

|

LHCDb Internal Simulation
pr>15GeV

— prompt ¢ hadron rejection
X prompt ¢ hadron rejection (trigger)

light rejection
>&light rejection (trigger)

“IIIIIIIIIIIIII

0

10 20 30 40 50 60 70 80 90 100
B tag efficiency (%)

Rhorry Gauld ,Top Quark Physics Day, | 1/08/2014 35



Theoretical syste
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Production mechanism ratio:
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total
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|
2° 0 |

¢¢¢¢¢¢¢¢
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Theoretical systematics

Scale
o = /d%ad$bfa($aaM%‘)fb(xbmu%’)a-(luf7luR’m275)
PDF

Strong coupling

A e (0) (1) 2 _(2) 3
o(B) = 2 (Uij T Q50 + Q0 +O(043))
Top mass
B=+/1—4m?2/s
4 1 M )
Ny [5PDF:10CL]
2 UR

\_

[&S(Mz) — 0.1184 + 0.0007} [&mt = 1.9 GeV]

J
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strong coupling ...
I0—————————

| as(m?y) € [0.1177,0.1191]
SLHCO s ag(My) | s(m’z
25 « CT10wnlo .
2 ABMI11 5flv
Current PDG value & 20 e
as(My) = 0.1184 + 0.0007 | 18]
0.110 0.115 0.120 0.125
as(m’ 2)
~ LIS .C.T1.O’, .S.E[.O'.11,7T'.O'.11.9,4]. I
O [ @*=(@0Gevy
35 1.1:
gluon PDF uncertainty R
fOr 5&8 Qé}. 1E
X N
®405F
das — 6o HEP = 1.3%
0.85———— -
X
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Order | PDF | o(pb) dscale (PD) ((5pr (pb)\ 6. (Pb) Sm, (pb) Stotal (Pb)
NNLO* (inc.) 832.0 | 37l (Gaw | Biliem || TonCoom | TS | Teer il
NLO(inc.) | ABM | 7719 | *34(tL 00 | (050 || 0000w || SSrettiie | T3t (hienn
NLO(LHCb) 1172 | e | e | o0t tooe || eiltiam | T8 (Lo
NNLO (inc.) 952.8 | Y53 (e || Tio0(Canw | T1a0(irn || ST Ca0w) | TR (taav)
NLO(inc.) | CT10 | 832.6 | 30905060 || 45655 | 8300 || ¥358 (Chom | T1366(Ciov
NLO(LHCb) 137.0 | S8i0 a0 | e | S5 || BRin | P
NNLO" (inc.) 970.5 | 535 (o | T3T (e | T3S0 E | T i | TR (C7a
NLO(inc.) | HERA | 8042 | 3oty | 3050500 | 135 (50me || 550 (Chow | 11273 (Ctreon
NLO(LHCb) 1207 | M5 | T80 || it Cowm | 85w | 1165 (Cio o
NNLO" (inc.) 053.6 | 220 (|| He 2T zs s | s | ey G
NLO(ine) | MSTW | 885.6 | 110870 o) | 165 Caae || D100 (ilasny | 25530 00m) | D172 (Ciimy
NLO(LHOD) 1444 | HggiEe | rast D | e | TS | s
NNLO*(inc.) 077.5 | 538 (e || Ti6a Came || T30 || Te0 (Caos | TR0 (Lese
NLO(inc.) [NNPDF| 894.5 | 307003000 || F13805 000 | 790 it | Do 8o | F1aes 1o e
NLO(LHCb) 142.5 || M35 | T30 I T30 | Teitiae )| TR een
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Summary of theory systematics (NLO)

MCFM, Vs = 14 TeV

180r 0 ABM11 '-

L« CTI10w T -

_ 160t , HERA1S5 " '_

2 N MSTWO08 ! :

=~ 140r v NNPDF2.3 1 - ]

2 2 2 \1 © Y : ]

5tota1 — 5scale =+ (5PDF =+ 5043 -+ 5mt) 2 - [ | | ]

S * '

120} ® | ]

100} 1 {
0116 0117 0118 0119 0120 0.121

aS(MZ)
|

PDF | 00242 | Opp | orte | 730 | opaid

ABM | T106 | T1o | Tooo | Tros | 100

. 5LHCb CT10 | +1-05 | +1.55 | +1.20 | +1.06 | +1.09
6I‘at10 L X —1.03 —1.40 —1.20 —1.05 —1.07
X 5 NLO HERA | T10t | To0 | 133 | D106 | T1on
X MSTW | T1gs | T193 | 7108 | Troe | Tros

NNPDE | g | | g | e |
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Constraining the gluon PDF

Perform a bayesian reweighting based on statistical inference.

arXiv:1012.0836 NNPDF collaboration
arXiv:1205.4024 G. Watt, R. S. Thorne, applied technique to MSTW hessian set

| apply the technique to CT10w and NNPDF2.3 NLO sets

Recipe for Hessian reweighting

1) Calculate observables from eigenvector set

{Xo(S0), X1 (S1), X1 (S1), - Xy (S ), X (S}

2) Generate random observables from these (storing random numbers)

X (S) = X(So) + Z X (So)]| Ry
3) Apply a reweighting based on a ‘mBasured’ observable (e.g. cross-section)
1

2 Npis. 2
Wi(x3) = (x3)z M )eXP(—§Xk)
4) Apply these weights to the other observables (gluon PDF, ttbar asymmetry etc.)
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Follow the recipe - steps 1, 2

1) Choose observable as evolved gluon PDF, gHeSS (ZE, [Q = &0 GGV]Q)

2) Generate 1000 Replicas and compare, grep (QC, [Q = &0 GGVP)

CT10wnlo 10, o = 0.118

Q? = (80 GeV)?

1.3

1.2

1.1

e
X/////VYVYYYXX/////#
D030%0%0%6%0%620%6269026559 44 0.9.9.9:9:%6 %
/\/YV>/>/>/XXXXXX///WYXXXXXX///?

KXXXXX7 KRR IR AKX YXXXXXXXKK R IR I IK I I o e o i o 3 o X BB X KK KKK AKX
o S S S

1 Kk ok X K X K LK KK

i

R SGEEIEIEIISLEIEIGRIKK
LSRRI IKIIKKLK I
2ERHITRH KK IIHKIK LKA A
LXK KKK HKHKHKHKHK KIS
KKK KRR R R R
SQEHIAIHIAIHA
KKK

\\\\\\\\\

0.9

grep (X, QZ) /gHess (X,QZ)

jjjj CT10wnlo (N =1000)

/////

0.8

\\\\\

NN CT10wnIo (Hessian)

107 107!

_IIII|IIII|III
N
N
N
N

0.7
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Follow the recipe - steps 3, 4

3) Pick some pseudo LHCb cross-section data, X =

rep

Z Xo(So)[1 + Rio]

repk 1

4) Apply weights found using pseudodata to reweight evolved gluon PDF

CT10wnlo 1o, a,=0.118

7

%

> 2 0 A A,
Q° = (80 GeV) G
7

5

7

%

AT A A AT T TS
TSI, A AAAA, A A A A A
?2///////?§/?///// VR ////?///
s s
A A A AT T A A A A AT TS

A A Ao e A A AT T T A A AT T A A A AT A TS,

2+ CT10wnlo (N_ —1ooo

—_ CT10wnlo (4% LHCb)

(

(4
CT10wnlo (6% LHCb)

(

04
A A A AT T A AA AT
A A
A AA AT T A A A AT
Y IS

— CT10wnlo (8% LHCb)
():7 [ T N T I T B

A AT T T A A AT T T S

N A A A A A A

A

A
A A
-

0 0.1 0.2 0.3 0.4 0.5

0.6
X

Reduction of gluon PDF error (%)

—_ = DN NN W W B
wm © wnm O b O wnm O
T TITT[TITT[TITT[TIT I [TITI[T7TT

-

CT10wnlo 1o, a,=0.118

Q° =
—— CT10wnlo (4% LHCDb)

—— CT10wnlo (8% LHCb)

(80 GeV)?

CT10wnlo (6% LHCb)
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Summary of eigenvector sensitivity

pp—tt, (s =14 TeV pp—tt, (s =14 TeV
o 07— T T T o 0Mp———T 7T 7 T T 17
Q 0 (m?) =0.118 ] Q 0 (m’) =0.118 ]
5.-003F ¢ = 5.-003F ¢ =
© - 3 o) - 3
0.01F = 0.01F =
0 ;______..7___._____- I--_-I I__; 0 prm JII_Illlll ll.l_lllll. .
001 I = 001 I i
0.02F = 0.02F =
0.03F - 0.03F =
004E A B B S R B _0.04 B Ll N P P B B
0 5 10 15 20 25 0 10 20 30 40 50
Member | Member |
pp—ti, Vs =14 TeV pp—ti, (s =14 TeV
el 0.04_"|'2"|"'|"'|"'|"'|"'|"'|"'|"'|_ o 00411 | | T | 2
Q E o () =0.1176 = Q E o (mf) =0.1202 =
_|b_0.03 - = _lb_0.03 - —
0.01F = 0.01F L I =
001 = 001F =
0.02F = 002F =
0.03F = 0.03F =
004t a1 1] 004b e 11T
O 2 4 6 8 10 12 14 16 18 20 0 5 10 15 20 25 30 35 40
Member | Member |
+
e X(Sj ) — X (Sp)
J X (Sop)
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Effect of LHCb analysis cuts

POWHEG—>p8, pp — ff, Vs = 14 TeV CT10wnlo 1o, OLS(MZ) =0.118
,:\ 1.2 :I LI I LI I LI I LI I LI I LILELL I LI I LI I LILELL I LI I: C\'IA B T I T T T T T T T I T ll.
l‘;o;ol.IS F g¥wnlo, member 13- —f q 1.1 — Q? = (80 GeV)? !_, -
S - wnlo, member 13+ . > B !
: 1 1: . ‘-l—v B ’I.I :
- LI - O o - K -
5 F ] = 1.05F 5
"B 105F R = o - o i
=) e : q : : ]
: E X I
- ] Q_ __________________________________ =
- . ha B 7
X . - gluon 13+ ]
09F g 095 — gluon 13- —
- . _ i
0.85F 3 | ---- gluon 5+ ]
0.8tllIIIIIII|IIII|IIIllllll|||||||||||||||||||||||||: 0.9__ g|U0n5- _—
05 1 15 2 25 3 35 4 45 5 =
n 102

Central production, x < 0.1

Forward production, x > 0.1
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Effect of LHCb analysis cuts

POWHEG—p8, pp — tt, \s = 14 TeV POWHEG—p8, pp — i, Vs = 14 TeV

’:\ 1.2 :I T I LILILEL I LI I LI I rrri I LELELIL I LI I LILILEL I rrri I T I: ? 1,2: 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 :

l;QO . —— CTwnlo, member 13- ] =2 - —— CTwnlo, member 13- ]

v 1.15F cT - ~ol.15F -

S - wnlo, member 13+ _8 - CTwnlo, member 13+ e ]

= 11F = ADD| = LIE I =

O n s ] =y C e .

"B 105F i 3 PPly R LOSETTTTT =

S po : LHCDb I :

. . > D N =]

analysis : ;

095 -

: cuts : :

0.9F g 09F W bp, >20,60 Gev E

- . - .

0.85F - 0.85F n(u, b) €E[2-4.5] =

C ] - ]

0.8'-|||||||||||||||||||||||||||||||||||||||||||||||||- 0-8'-| PR S AN TN T W SN AT TN T ST TR (NN TN NN SO SR AN SN S SN N
05 1 15 2 25 3 35 4 45 5 2 2.5 3 35 4 4.5

M, ()

.
Applying LHCb cuts selects harder events (higher x1 partons)
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A few more comments

POWHEG—p8, pp — tf, Vs = 14 TeV POWHEG—p8, pp — tt, Vs =14 TeV
/:\ 1,2 :I LI I LI I LI I LI I LI I LILELL I LI I LI I LILELL I LI I: ? 1,2 : T T T I T T T T I T T T T I T T T T I T T T T :
2 ~ —— CTwnlo, member 13- . DQ - —— CTwnlo, member 13- N
"51.15F - = ol.15F =
-8 =tk - CTwnlo, member 13+ . “_8 bl JEICITR CTwnlo, member 13+ SR 7
= 11F = ADD| = uE e =
O C ] = - S — : ]
B 1osF e 3 PPly R 105F ' =
= F 5 LHCD I :
- =] n > D N —
5 : analysis : 5
95F . 0.95F -
: 5 cuts : :
09F g 09F W bp, >20,60 Gev E
0.85F = 0.85F m(u, b) E[2 - 4.5] -
0 8 :I L1l I L1l I L1 11 I L1 11 I L1 11 I L1 11 I L1 11 I L1l I L1 11 I L1l I: O 8 : 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 :
0 05 1 15 2 25 3 35 4 45 5 2 2.5 3 35 4 4.5
. 'k , M, Gp)
Applying LHCDb cuts selects harder events (higher x1 partons)
, POWHEG—p8, Vs =14 TeV . , POWHEG—ps, Vs =14 TeV
~—~ 10 ~—~ 10
Al al .
u, b-jet p_> 20, 60 GeV
%J 107F 7 . % 107 T
fn €[2.0-5.0] o) u, b-jet n €[2.0-4.5]
g 6 _0'8 ~—" 6 _0.8
o 10 <x>=0.15 o 10 <x>=0.28
O <Xx,>=0.02 O <Xx,>=0.01
5 — . 5 - .
100 ~0.6 Apply 10 0.6

<Q®>=1.5e3 <Q®>=1.3e3

LHCb > 10*
0.4 analysis 10°

10°
10?2 CUtS 102
10 10
1 1
10° 10 10°
X X
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A few more comments

POWHEG—p8, pp — tf, Vs = 14 TeV POWHEG—p8, pp — tt, Vs =14 TeV
/:\ 1,2 :I LI I LI I LI I LI I LI I LILELL I LI I LI I LILELL I LI I: ? 1,2 : T T T I T T T T I T T T T I T T T T I T T T T :
2 ~ —— CTwnlo, member 13- . DQ - —— CTwnlo, member 13- N
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O C ] = - S — : ]
B 1osF e 3 PPly R 105F ' =
= F 5 LHCD I :
- =] n > D N —
5 : analysis : 5
95F . 0.95F -
: 5 cuts : :
09F g 09F W bp, >20,60 Gev E
0.85F = 0.85F m(u, b) E[2 - 4.5] -
0 8 :I L1l I L1l I L1 11 I L1 11 I L1 11 I L1 11 I L1 11 I L1l I L1 11 I L1l I: O 8 : 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 :
0 05 1 15 2 25 3 35 4 45 5 2 2.5 3 35 4 4.5
. 'k , M, Gp)
Applying LHCDb cuts selects harder events (higher x1 partons)
, POWHEG—p8, Vs =14 TeV . , POWHEG—ps, Vs =14 TeV
~—~ 10 ~—~ 10
Al al .
u, b-jet p_> 20, 60 GeV
%J 107F 7 . % 107 T
fn €[2.0-5.0] o) u, b-jet n €[2.0-4.5]
g 6 _0'8 ~—" 6 _0.8
o 10 <x>=0.15 o 10 <x>=0.28
O <Xx,>=0.02 O <Xx,>=0.01
5 — . 5 - .
100 ~0.6 Apply 10 0.6
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LHCb > 10*
0.4 analysis 10°
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Asymmetry summaries

TeVatron, \/? =1.96 TeV

i . — [ ) Atffb CDF
i [ H ] Atffb DO
i A H A Aufb DO
| P + Aly CDF
.......... ¢

i i H— W v Alfb DO

| A¢.(11) ATLAS | ,

: . Bernreuther, Si1 1205.6580

| A (1) CMS 0 5 10 15 20 25 30

Jk.ﬁq + Ag.(ljets) comb. Asymmetry (%)

i Ag.(Ijets) CMS 8TeV

| A, ATLAS

| All:. CMS

. Bernreuther, S1 1205.6580

0 5 10 15 20

Asymmetry (%)
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LHC 8TeV Asym Systematics

CMS-PAS-TOP 12 033

8TeV

Systematic uncertainty

shift in inclusive Ac

range of shifts in differential Ac

JES 0.001 0.001 — 0.005

JER 0.001 0.001 — 0.005

Pileup 0.001 0.000 — 0.003

b tagging 0.000 0.001 — 0.003

Lepton ID/sel. efficiency 0.002 0.001 — 0.003
C Generator 0.003 0.001 — 0.015
(' Hadronization 0.000 0.000 — 0.016
pr weighting 0.001 0.000 — 0.003

( Q- scale 0.003 0.000 — 0.009
W+jets 0.002 0.001 — 0.007

Multijet 0.001 0.002 — 0.009

PDF 0.001 0.001 — 0.003

Unfolding 0.002 0.001 — 0.004

Total 0.006 0.007 — 0.022
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